INTRODUCTION
The incidence of speech defects among the population, especially the school population, is great enough to constitute a serious problem. Although early studies estimated that from 2 to 3 per cent of the pupils in school were speech defectives, later and more careful studies give from 5 to 8 per cent as a conservative estimate. Studies of the incidence of stuttering among school children give estimates varying from .7 per cent to .9 per cent. Seven surveys of the speech of school children reported by Wallin (31: 2 14) gave an average percentage of stutterers of .9. In 1904 Conradi (12: 365) reported an investigation of the incidence of speech defects among 87,440 school children in six American cities: Albany, New York; Cleveland, Ohio; Kansas City, Missouri; Louisville, Kentucky; Milwaukee, Wisconsin; and Springfield, Massachusetts. He found that .87 per cent of the children stuttered and that the total percentage of speech defectives was 2.46. In a study reported in 1916 Wallin (31I: 214) used the questionnaire method in studying 89,057 children in the public schools of St. Louis and found that 2.8 per cent were speech defectives; .7 per cent of the children were stutterers, and 1.6 per cent were lispers (those with defects of articulation). Smiley Blanton made a study of school children in Madison, Wisconsin (8) , and another of Freshmen at the University of Wisconsin (7). In the former study (8: 583), reported in 1916, he found that 5.69 per cent of 4,862 children were defective in speech. Seventy-two hundredths per cent were stutterers; 3.27 per cent were lispers; and 1.71 per cent suffered from miscellaneous defects. The percentage of children with speech defects is more than twice as large as the 2.46 per cent found I The first number in parentheses refers to the numbered bibliography at the end of this article; the second number is the page reference.
by Conradi and the 2.8 per cent found by Wallin. The percentage of lispers found by Blanton is more than twice that found by Wallin. This discrepancy may perhaps be accounted for by Wallin's use of the questionnaire. Blanton feels that his estimate is conservative.
In 1921 Blanton (7: 822) reported that he had examined 1,400 of the 2, 240 Freshmen at the University of Wisconsin and estimated that 409 students in the whole class, or 18.3 per cent, were unable to meet the necessities of English speech. The majority of these students were stutterers and lispers.
Root (22: 257-58) summarizes several studies made in the United States. He found that the report of the State Department of Public Instruction of Wisconsin for 1922-24 gave the percentage of pupils with speech defects as 5 to 7. A later study in Madison, Wisconsin, showed that 5.4 per cent of 5,717 pupils were defective in speech. In 1925 in Kenosha, Wisconsin, 5 per cent of 6,051 pupils were said to be speech defectives. "On the basis of examinations given in a survey of about seventy schools in 1925, the supervisor of speech improvement of the public schools of Philadelphia stated that from io to I2 per cent of the school population suffered from defects of speech" (22: What is the relation of intelligence and personality traits to speech defects? These two factors have often been regarded either as causing defective speech or as being symptomatic of it. What is the experimental evidence with regard to the two views?
Intelligence is measured by a host of mental tests with varying merits. "Intelligence" is generally assumed to mean the individual's skill in adapting himself to a new situation. Freeman gives the following definition of personality. "Personality is not a technical, psychological term, but it may serve for convenience to include a number of varieties of mental traits which are not intellectual and yet which depend, in some measure at least, upon the individual's native or inherited make-up" (16: 191). By "personality" is meant the whole organism acting as a unit, and a trait means the consistency of reaction to situations.
In assembling the data for this article, the writer has used Fletcher's classification of speech defects (15): (i) Aphemia-aphasia and anarthria-caused by abnormalities of the brain. (2) Paraphemia-defects of articulation or mispronunciation. There are two kinds of paraphemia: (a) organic, caused by nasal stenosis or by any injury to, or variation in the structure of, the tongue, the lip, the hard or soft palates, the nasal, pharyngeal, or buccal cavities, such as harelip, tongue-tie, and teeth out of line or missing; (b) developmental (functional), such as baby talk and difficulties caused by faulty hearing. (3) Dysphemia-stuttering.
Fletcher's statement of the differentiae of stuttering may serve as a definition:
In the first place, stuttering is not referable to any central or peripheral cause ..... In the second place, it is intermittent in its appearance. . . . . In the third place, the appearance of stuttering is closely associated with certain characteristic mental attitudes, the excitants of which are social situations in which the stutterer finds it necessary to respond in spoken language to other persons. This relation of the stutterer's inability to talk to the conditions of his social milieu is the outstanding characteristic of his disorder [ (29: 41) states that the median score on the college-entrance examinations for the group of students in need of corrective speech instruction was 71.8 as compared with 77.3 for the group with superior speech. The former group of students made a median of 543 points on the scholastic-aptitude tests as compared with 544 points for the latter group. It will be noticed that there is no significant difference between the two groups.
Fletcher (15) mentions several investigations among mentally defective children. "Wallin found that in St. Louis more than onefourth of the pupils in the special schools [for mentally defective children] were reported as having some form of speech defect. The speech defects of all kinds in these special schools were more than ten times as prevalent as they were among the normal children in the white elementary schools. The ratio of severe to mild disorders of speech is greater among the special classes than among the normals" (15: 76). Fletcher (15: On the vocabulary test, the stutterers had a mean score of 31 .2448 with a standard deviation of I2.o8; the control group had a mean score of 30 .551 with a standard deviation of 13 With regard to scattered mental development, Scripture and Kittredge state "an uneven development (i.e., markedly above one's norm in certain measurements and markedly below in others) is symptomatic" (28: 168). For example, an eight-year-old child who has the height of a twelve-year-old child is uneven in development. In the mental sphere, they cite a case of a fourteen-year-old boy who was in the fifth grade. "He failed on some of the tests at the thirdyear level and had scattering successes up to the fourteenth year" (28: 168). This was regarded as being symptomatic, and it was found that he had juvenile paresis. If there is no organic basis (as in this case), the uneven development is functional and requires educational therapy. "An individual with an uneven mental development, and consequently a poorly integrated nervous mechanism, is liable to emotional 'upsets'; he is unstable, and his responses to the situations of the environment are liable to be of a bizarre nature. .... Such an individual often develops character defects of an antisocial nature" (28: 168). In their investigation with regard to uneven development, Scripture and Kittredge found first the difference between the basal age and the upper limit for each stutterer. "The basal age is that point at which the subject passes all the tests, and the upper limit is the point where he fails in all of the tests . Although an uneven intellectual development of three or four years above the basal age is a natural condition, a matter of five, six, seven, or more years above. the basal age is . . . . symptomatic" (28: 169-70). The authors accepted three years as normal; four, as a borderline condition; five or more, as an indication of abnormal mental development. Of the sixty-two stutterers, Scripture and Kittredge found ten with normal uneven development, fifteen with uneven development of four years, and thirty-seven with abnormal uneven development.
In their study Scripture and Kittredge also undertook to determine whether the stutterer has a special word disability. They used the vocabulary test of the Stanford Revision of the BinetSimon Test, which begins at the eighth year. Therefore, the children under eight years of age who were not superior in intelligence could not be examined. This limitation left fifty cases out of the original sixty-two. The median chronological age of these fifty children was thirteen years and six months; the median mental age was eleven years and nine months, a difference of one year and nine months. The difference between the median chronological age and the median vocabulary age is two years and seven months, or nearly twice as great as the difference between the chronological age and the mental age. Clearly, then, the stutterer has a word disability. Forty-two had vocabulary ages below both their chronological ages and their mental ages; five had vocabulary ages above their chronological ages but below their mental ages. The five were of very superior intelligence, and "we may assume from this that the word disability was so severe that it could not be overcome in spite of the superior intel- 3. The studies show a wide range of intelligence from low to high with no uniform rating. This conclusion applies to persons suffering from all classes of speech defects and is the same as the conclusion for stutterers alone. In the first test the stutterers had a mean score of 22 .6522 with a standard deviation of 9.616; the control group, a mean score of 20 .1304 with a standard deviation of 9.9532. There is, then, a difference of 2.5218 and a large variability. The experimental coefficient is .44, indicating less than half certainty. In the individual questions, the stutterers admitted more often than did the normal children that they lost their breath quickly when they ran, but on other questions there was little difference between the two groups. In the third test-trait ratings-one rating by the teacher of each child was used (ig: 22) . The traits rated were the twenty-four selected by Terman in his study of gifted children-popularity with other children, self-confidence, cheerfulness, etc. In the case of each child the teacher indicated his judgment of the amount of each trait possessed by the child by means of a scale of seven points representing gradations from one extreme to the other. The differences between stutterers and normal children were very small except for two traits. For self-confidence, there is a difference of .7482 with a standard deviation of .2339 in favor of the control group and an experimental coefficient of I.15, indicating certainty. In sensitiveness to approval there is a difference of .4220 with a standard deviation of .2629 and an experimental coefficient of .58. These two differences support the popular belief that the stutterer is backward and shy.
Fletcher (14) made an experimental study of psychophysical symptoms in stuttering. He studied changes in blood distribution and in pulse rate and galvanic changes. In studying the changes in blood distribution, Fletcher used the plethysmograph (I4: 225-26). He found that in the majority of stutterers any sudden concentration of attention, as in reading, resulted in an attention drop, which marks the movement of the blood toward the central blood vessels. In the return of the blood from the central vessels, the peripheral system showed dilatation, which lasted until the end of the stuttering period. The amount of general rise of the plethysmograms corresponded with the degree of stuttering. Fletcher regards changes in blood distribution not as causal, but as accompanying, symptoms. In studying the pulse rate, Fletcher (I4: 226) took three readings: the first, prior to the speaking interval (average, 88.9); the second, at the beginning of the speaking interval (average, 99.1); and the third, after the speaking interval (average, 97.2). When these averages are compared with the normal pulse rate of 72, it can be seen how the stutterer is affected by the speaking situation. With regard to galvanic changes, Fletcher found "that the stutterer is subject to a period of galvanic disturbance prior to the speaking interval; that this condition continues in varying degree throughout the interval of Anderson's study was experimental. He used control groups and separated his cases into groups of improved stutterers, unimproved stutterers, excitable persons, and normal persons. He studied the mental and physiological factors common to vocal and non-vocal functions. "The results of a foot-tapping test showed no characteristic difference between stutterers and normals but much greater regularity and greater rapidity on the part of ex-stutterers" (30: 293). In following the metronome, the rhythm and the co-ordinated arm movements of stutterers were better. In memory span for movement, the stutterer was inferior to the normal person, showing an inability to hold several things in mind at once, a kinaesthetic lack of co-ordination. With regard to imagery, the stutterer's difficulty was not with imagery itself but with its co-ordination. This fact showed more relation to intelligence than to stuttering. Anderson gave an inhibition test, which required the raising of the arm whenever the number "three" was read after an odd number. The stutterer could not check the response after it had been started.
Wagoner and Downey consider the Anderson study similar to theirs in general purpose. At least, the two are similar in that they measure physical reactions and co-ordinations as the basis of a study of temperamental traits. Wagoner and Downey found several types of speech defectives when the will profiles were plotted: "The individual who speaks with great deliberation or hesitancy gives a willtemperament profile running low on speed of movement and of decision, low on motor impulsion and finality of judgment, and high on interest in detail..... . Westergaard in Denmark found that speech defectives are over-age (13: 36). H. Gutzmann in Germany found "that io per cent of the parents of eight hundred stuttering children admitted without being asked that the speech defect caused their children to be behind in school. He says that he has often found that children will remain two or three years in the first grade on account of stuttering, but, when speech was cured, they developed rapidly and not only kept pace with their class at the time of cure, but caught up what they had lost" (13: 35-36). Conradi (W3) in his studies of six American cities found that in every grade the age of the stutterers is higher than that of normal children. He says: "We should remember that such children are behind, probably not on account of any mental inferiority, but either because they are neglected by their teachers or because they are discouraged on account of a sensitiveness with regard to their trouble or on account of the jeering of their classmates. Whichever of these causes may be operative, however, the fundamental condition is the defect of speech, and, with the removal of that, normal intellectual development becomes possible" (13: 37). Retardation in school and speech defect are, then, closely connected. Much of this retardation, not being the result of poor intelligence, is probably due to difficulties of personality.
Conflicts in temperamental traits
The following paragraphs summarize the studies of personality traits as related to speech defects.
i. McDowell (Ig) found surprisingly little correlation between stuttering and specific personality traits, except for one or two traits which indicated emotional difficulty.
2. Fletcher's study (i4) of psychophysical symptoms in stuttering showed an emotional difficulty underlying the stutterer's attempt to speak. 5. These four studies show that the stutterer and, it may be inferred, many speech defectives of other types suffer from a feeling of inadequacy in emotional situations.
GENERAL CONCLUSIONS
I. Varying levels of intelligence are found in various kinds of speech defects. Low intelligence is a symptom, rather than a cause, of speech defects.
2. Personality traits are more enlightening than intelligence in the study of speech defects, since they point to emotional difficulties as the source of stuttering and kindred speech defects. Retardation in school in the case of speech defectives is not caused by lack of intelligence but is an emotional maladjustment, which may be remedied by an understanding of the personality of the individual. BIBLIOGRAPHY 
